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1.
IDENTIFYING AND EXPANDING

IMPLICITLY TEMPORALLY QUALIFIED
QUERIES
BACKGROUND OF THE INVENTION

The present invention relates to techniques for expanding
search queries and, more specifically, to identifying and
expanding queries which are implicitly temporally qualified.
Search engines employ a variety of techniques in attempt
ing to provide the most relevant search results in response to
user search queries. At least some of these techniques attempt
to make up for the fact that most search queries may be
characterized by some level of inherent ambiguity. That is,
when users formulate queries they often omit search terms
which, if included, would yield search results more closely

10

15

SUMMARY OF THE INVENTION

According to one class of embodiments of the present
invention, methods and apparatus are provided for respond
ing to a first search query that does not include an explicit
temporal reference. The first search query is received from a
user device and determined to be implicitly temporally quali
fied with reference to a first query term included in the first
search query and query log data that relate a plurality of
previous query terms included in previous search queries to
specific temporal references included in the previous search
queries. The first search query is expanded to include one or
more of the specific temporal references. First search results
are generated using the expanded first search query, and trans

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flowchart illustrating generation of query log
data for use in identifying implicitly temporally qualified
queries according to a particular embodiment of the inven
25

30

35

tion.

FIG. 2 is a flowchart illustrating identification and refor
mulation of implicitly temporally qualified queries according
to a particular embodiment of the invention.
FIG.3 is a flowchart illustrating filtering of query log data
for use in identifying implicitly temporally qualified queries
according to a particular embodiment of the invention.
FIG. 4 is a simplified diagram of a computing environment
in which embodiments of the invention may be implemented.
FIG. 5 is a flowchart illustrating identification of implicitly
temporally qualified queries and generating search results
according to a particular embodiment of the invention.
DETAILED DESCRIPTION OF SPECIFIC
EMBODIMENTS

40

mitted to the user device.

According to another class of embodiments, methods and
apparatus are provide for presenting search results on a user
device in response to a first search query that does not include
an explicit temporal reference. A search interface is provided
on the user device in which a user enters the first search query.
A search results interface is provided on a user device in
which search results are presented that are responsive to a first
expanded version of the first search query. The first expanded
version of the first search query includes one or more tempo
ral reference not included in the first search query.
According to yet another class of embodiments, methods
and apparatus are provided for responding to a first search
query that does not include an explicit temporal reference.
The first search query is received from a user device and
determined to be implicitly temporally qualified with refer
ence to a first query term included in the first search query and
query log data that relate a plurality of previous query terms
included in previous search queries to specific temporal ref
erences included in the previous search queries. First search
results responsive to the first search query are generated, and

45

transmitted to the user device. The first search results are

65

ranked in accordance with a predetermined ranking function
derived with reference to the query log data.

results to the user device.

A further understanding of the nature and advantages of the
present invention may be realized by reference to the remain
ing portions of the specification and the drawings.

correlated with their actual intent. To deal with this, search

engines often use information relating to the user (e.g., demo
graphic and/or personal information, expressed preferences,
geographic information, past online behavior, etc.) to order
search results based on the assumption that this kind of infor
mation generally correlates to the intent implicit in a particu
lar user's search queries.
However, while such techniques have been shown to have
Some general utility, they are not necessarily reflective of a
particular user's implicit intent in specific instances, thus
leading to rendering of search results not reflective of the
users intent and the possibility of negative user experience.

2
According to yet another class of embodiments, a system is
provided for responding to a first search query that does not
include an explicit temporal reference. At least one data store
has query log data stored therein. The query log data relates a
plurality of previous query terms included in previous search
queries to specific temporal references included in the previ
ous search queries. A least one computing device is config
ured to receive the first search query from a user device and
determine that the first search query is implicitly temporally
qualified with reference to a first query term included in the
first search query and the query log data. The at least one
computing device being further configured to generate first
search results responsive to the first search query and taking
the query log data into account, and to transmit the first search

Reference will now be made in detail to specific embodi
ments of the invention including the best modes contemplated
by the inventors for carrying out the invention. Examples of
these specific embodiments are illustrated in the accompany
ing drawings. While the invention is described in conjunction
with these specific embodiments, it will be understood that it
is not intended to limit the invention to the described embodi
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ments. On the contrary, it is intended to cover alternatives,
modifications, and equivalents as may be included within the
spirit and scope of the invention as defined by the appended
claims. In the following description, specific details are set
forth in order to provide a thorough understanding of the
present invention. The present invention may be practiced
without some or all of these specific details. In addition, well
known features may not have been described in detail to avoid
unnecessarily obscuring the invention.
According to various embodiments of the present inven
tion, techniques are provided by which search queries which
do not explicitly include temporal references are identified as
likely to be implicitly temporally qualified. Such queries may
then be reformulated to include one or more temporal refer
ences, and search results may be generated based on the
reformulated query.
Examples of specific embodiments of the invention that are
based on query log analysis are described below. These
embodiments focus on the implicit temporal qualifications
being years. However, it will be understood that the tech
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niques described herein may be readily applied to a much temporal references, e.g., years, (208). Search results are then
broader range of temporal references. Referring now to the generated that are responsive to the reformulated query (210).
flowchart of FIG. 1, a query log (e.g., from Yahoo! Search,
As discussed above, a particular query term may be asso
Google, or any other search engine or service) is analyzed to ciated with multiple years in the query log data. In Such cases,
count the occurrences of each query which has a year explic- 5 a variety of different decisions can be made regarding
itly specified (102), e.g., as a prefix or Suffix. So, for example, whether and how to modify an implicitly year qualified query
for the query “Olympics.” each occurrence of the term containing that query term. For example, the query can be
“Olympics” with a particular year, e.g., “2000.” “2004.” modified to include each of the years. In Such cases, the added
“2008, etc., is counted. That is, an “explicitly year qualified’ query terms and/or the search results can be weighted to
count is performed for each combination of the query term 10 reflect different emphases for the different years, e.g., in
and a particular year.
accordance with the ratios corresponding to each.
Counts are also determined for the total number of occur
Alternatively, a decision could be made to modify the
rences of each query term (104). The ratio of the explicitly query
only to include the year having the highest ratio or the
year qualified count for each query term/year combination to
most
recent
year. In such cases, there is a possibility that this
the total count for that query term is then determined (106). 15
According to a particular embodiment, query log data for a will result in the wrongyear being selected. However, this risk
given query term/year combination is only stored for use in may be mitigated by providing additional feedback to the user
identify implicitly year qualified queries (110) if the ratio for Such as, for example, a question associated with the search
that query term and year exceeds some programmable thresh results, e.g., “Did you mean “2004 Olympics? The user
old value (108), e.g., in the range of about 0.10-0.20. That is, 20 could then select a linkassociated with this question to obtain
only if the threshold is exceeded will queries containing that alternative search results for a different year or even for the
query term be deemed likely to be implicitly year qualified. original query formulation. Another alternative would be to
As will be understood, the appropriate threshold for a given present some sort of representation of the distribution over
application may be empirically determined to avoid misiden years for the query term, e.g., a timeline, from which the user
tification of spurious queries.
25 could select a relevant year.
It will be understood that the ratio described above is
More generally, embodiments are contemplated in which
merely an example of one measure which might be used to the user is informed in some way that the original query was
identify particular query terms for use in identifying implic modified to include what was believed to be an implicit year
itly year qualified queries. For example, a ratio of the explic (212) and then is provided with some mechanism to reject the
itly year qualified count to Some other number (e.g., a count of 30 modification and/or select a different modification, i.e., a
the number of occurrences of the query term without an different year (214). A variety of other alternatives for han
explicit reference to a year) might be used. More generally, dling queries with multiple year possibilities will be apparent
any measure which indicates that a significant portion of the to those of skill in the art.
queries containing a particular query term were year qualified
According to some embodiments, the query log data that
may be used.
35 are used to identify implicitly year qualified queries are
According to a particular implementation, processing of derived from queries that were reformulated by users within
the query logs is done offline and the results cached for use sessions. An example of this approach is illustrated in the
during online search query processing. As discussed above, flowchart of FIG.3. The query log is analyzed to identify each
these cached data may be updated from time to time to be time a user reformulates a query including a particular query
reflective of trends in search query patterns. And it will be 40 term to add a temporal reference, e.g., a year, within a given
understood that the manner in which this information is
session (302). If queries including a particular query term are
stored may vary considerably without departing from the reformulated multiple times using different years (304) they
invention. According to a particular implementation, the are kept in the data set (306). For example, if the query term
cached query log data are represented in a table in which each “miss universe' was reformulated using every year from 2001
query term has one or more associated year entries, each of 45 through 2008, then new queries containing that query term
which has its associated ratio value.
without an explicit reference to a year are considered likely to
It should also be noted that a given query term will typically be implicitly year qualified queries. The appropriate thresh
be associated in the query log data with multiple years, i.e., old number of different years for inclusion in the data set may
the query term may have more than one year for which the be identified empirically and may vary considerably without
ratio (or other appropriate measure) exceeds the threshold (or 50 departing from the scope of the invention. According to a
otherwise indicates that queries containing the query term are particular implementation, reformulated queries are filtered
likely to be implicitly year qualified). In this way, for any using a log-likelihood ratio test (see, for example, C. Man
given query term a distribution over years is maintained. And ning and H. Schutze. Foundation of statistical natural lan
as will be understood, these query log data may be updated on guage processing, MIT Press, 1999). This eliminates most
an ongoing basis (112) So that they reflect changes in search 55 coincidental occurrences of a query and a reformulation, i.e.,
behaviors.
only reformulations which frequently occur with a given year
Once query log data have been generated they may be used are included, and any infrequent rewriting of a query to add a
to identify and reformulate Subsequent queries including the year will not be included.
query terms represented in the query log data. An example of
These data may then be further processed for inclusion in a
the operation of one such embodiments is illustrated in the 60 cache table (308) for use in identifying implicitly temporally
flowchart of FIG. 2. When a query is received (202), it is qualified queries. According to Some embodiments, this fur
determined whether the query contains a temporal reference, ther processing may be done in a manner similar to that
e.g., a reference to a year (204), and if not, whether the query described above with reference to FIG. 1. That is, the raw
contains a query term represented in the query log data (206). query logs may first be filtered to include only data relating to
If a query term is present which is also in the query log data, 65 reformulated queries. These data may then be processed to
the query is considered an implicitly year qualified query, and identify the query terms and frequencies. And as with the
the query is therefore reformulated to include one or more frequency approach, this approach may involve ongoing
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Now that we have shown that we can reliably mine implic
itly year qualified queries, we now describe how the informa
tion mined can be used to improve search quality for these
types of queries using result set reordering and temporal
query expansion techniques. According to some implemen
tations, such techniques attempt to bias the result sets towards
documents that contain highly weighted years that are asso
ciated with the query while taking temporal ambiguity and

5
offline mining of query logs (310) (e.g., Yahoo! Search query
logs) to build a cache table which is then used to process
search queries in real time.
A more formal description of certain aspects of a specific
embodiment of the invention will now be provided. One
important measure of the queries mined from the query log is
how strongly they are associated with a given year. This value,
which we call the year qualified weight, is defined as:

freshness into account.
10

where it (qy) denotes the number of times that the base query
q is post-qualified with the yeary in either the reformulated
query data (e.g., see FIG. 2) or in the raw query log (e.g., see
FIG. 1). Similarly, it (y.cq) is the number of times that q is
pre-qualified with the yeary. Therefore, this weight measures
how likely q is to be qualified withy, which forms the basis of
the mining and analysis in this particular embodiment.
The following methodology may then be employed for
automatically mining implicitly year qualified queries. Given
a query q, we first compute w(q, y) for all plausible years. We
then use the following function to determine if a query is
implicitly year qualified:
1 {y: w(q, y) > 0} > 2
O

15

where N(y; u, of) is a normal distribution with meanu and
variance of, C.(q) is the temporal ambiguity (equation (2)),
and W(q, y) is the number of times that query q is qualified
with yeary (equation (1)).
25

otherwise

which simply states that a query is considered likely to be
implicitly year qualified if it is qualified by at least two unique
years. In this example, we set the threshold at 2 because we
are interested in temporally recurring events. However, it is
possible to mine one-time events by lowering the threshold to
1, although this may also introduce spurious or noisy detec
tions.

Even though a query is identified as implicitly year quali
fied does not necessarily mean that the query should always
be treated as temporal in nature. Consider the query “chi’.
which corresponds to the name of a popular human-computer
interaction conference. This query is clearly temporal, and
indeed, the algorithms described herein would detect the
query as being implicitly year qualified. However, "chi” is a
very common term that is often reformulated or qualified in
many different ways, including “chi squared' (statistical
test), “chi chis' (restaurant), and “chi omega’ (Sorority). In
fact, these other reformulations and qualifications are much
more common than the temporal ones. We call this phenom
enon temporal ambiguity. Implicitly year qualified queries,
such as "chi' that are associated with many different refor
mulations are temporally ambiguous, whereas other queries,
such as “cikm' (an abbreviation of an annual conference) that
are almost exclusively reformulated or qualified with a year
are deemed temporally unambiguous. According to a particu
lar embodiment, we quantify temporal ambiguity as follows:

The first component, N(y; , of), models the a priori pref
normal distribution was used with u-2008 and of-1 in order

erence for a given year. According to one embodiment, a

30

to impose a preference for recent years. However, the normal
distribution can be replaced with any reasonable distribution
or weighting to impose other reasonable types of preferences.

35

correspond to a uniform preference over years. The second
component, C.(q), models the confidence that the given query
is temporal. If C (q) is large, then the query is very likely to be
temporal, and therefore will receive a higher weight. The third

40

Indeed, this value can be set to a constant, which would

component, w(qy)/(max,w(qy)), is the normalized year

qualified weight for the year as estimated from the query log.
Thus, recent years that have large year qualified weights for
temporally unambiguous queries will have large Z(q, y)
weights.
Given a ranking function S(q, d) that produces a score for
documents d in response to query q, the Z(q, y) weights may
be used to temporally bias S(q, d) as follows:

45

50

55

y

o(9)- 4A). (s.9)
60

where the Sums XXi(q,x) and XX(x,c) go over all pre- and
post-qualifications for the query q. It should be apparent that
if the query is always qualified with a year, i.e., Xy, then
C.(q)-1. Although we call this measure temporal ambiguity, it
may also be interpreted as a confidence value that the query is
temporal.

According to one approach, the score of a document d may
be adjusted in response to query q according to the years
contained in the document. That is, given an implicitly year
qualified query q, the qualified years associated with q may be
weighted as follows:

where S(q, d) is the temporally biased score, S(q, d) is the
original score of document d with respect to query q,w is used
to scale the temporal score adjustment, and yed denotes the
set of years that occur in document d. Documents are then
reordered according to S(q, d) to produce the final tempo
rally-biased ranking.
The reordering approach described above does not modify
the original query. Instead, it modifies the scores returned by
the underlying ranking function. Therefore, according to
another approach, and as described above, temporal refer
ences are added to queries. That is, given an implicitly year
qualified query q, Z(q, y) is computed for every year associ
ated with q. All years with negligible Z(q, y) values are then
discarded (we use 0.001 as a cutoff). An expanded query is
then constructed that has the following form:

65

where q is the original query, Z(q, y) are the weights as
described above, and #wsyn is a weighted synonym query

US 8,156,111 B2
8
identified using the techniques described herein. Such tem
poral references might include, for example, times of day,
individual dates or days of the week, or specific weeks,

7
operator. The #wsyn operator treats all of the years y1 ... yN
as a single "term for the purposes of computing term statis
tics, such as t?, idf, etc. However, whenever a year within the
operator is matched in the document, the match is weighted
according to the associated Z(q, y) value. For example, the
query "SIGIR (Special Interest Group on Information
Retrieval) is expanded to the following query:
#query(SIGIRhiwsync O.003 200504100 2006 2007
0.7062008))

For this query, documents that match 2008 will use a text
match weight of 0.706 for ranking, whereas documents that
match 2005 will use a text match weight of just 0.003 for
ranking. Given a reasonable ranking function that knows how
to interpret the weighted synonym query operator, documents
that match more highly weighted terms, especially in impor

months, decades, centuries, millennia, etc.
In addition, embodiments of the invention are contem

plated in which the ability to identify implicitly temporally
qualified queries may be leveraged in ways which do not
necessarily require reformulation of Such queries. For
example, a “post-processing approach to document scoring
10

15

tant fields such as the anchor text or title, will be ranked

higher, as will documents that match "SIGIR 2008 as an
exact phrase.
Embodiments of the present invention may be employed to
provide search services in any of a wide variety of computing
contexts and using any of a wide variety of technologies. For
example, as illustrated in FIG. 4, implementations are con
templated in which the relevant population of users interacts
with a diverse network environment via any type of computer
(e.g., desktop, laptop, tablet, etc.) 402, media computing plat
forms 403 (e.g., cable and satellite set top boxes and digital
Video recorders), handheld computing devices (e.g., PDAS)
404, cell phones 406, or any other type of computing or
communication platform. The processing of query logs and
the providing of search services in accordance with the inven
tion are represented in FIG.4 by server 408 and data store 410
which, as will be understood, may correspond to multiple
distributed devices and data stores operated by one or more
entities.

above.
25

30

35

The invention may also be practiced in a wide variety of
network environments (represented by network 412) includ
ing, for example, TCP/IP-based networks, telecommunica
tions networks, wireless networks, etc. In addition, the com

puter program instructions with which embodiments of the
invention are implemented may be stored in any type of
tangible computer-readable media, and may be executed
according to a variety of computing models including a client/
server model, a peer-to-peer model, on a stand-alone comput
ing device, or according to a distributed computing model in
which various of the functionalities described herein may be
effected or employed at different locations.
While the invention has been particularly shown and
described with reference to specific embodiments thereof, it
will be understood by those skilled in the art that changes in
the form and details of the disclosed embodiments may be
made without departing from the spirit or scope of the inven
tion. For example, embodiments of the present invention have
been described herein with reference to the generation of
organic search results responsive to a query identified as
likely to be an implicitly year qualified query. However, it will
be understood that the principles described herein may just as
readily be applied to the generation of sponsored search
results. That is, queries may be identified and expanded in
accordance with the invention to generate organic search
results, sponsored search results, or both.
Similarly, embodiments of the invention have been
described herein with reference to identifying and expanding
queries that are likely to have an implied year. However, it
should be understood that embodiments of the present inven
tion are not so limited. Rather, the scope of the invention
includes any temporal aspect or reference which may be

is described above in which a document score based on a

conventional ranking function (i.e., S(q, d)) is adjusted (i.e.,
to get S(q, d)) with reference to mined query log data. How
ever, another approach is also contemplated in which, instead
of modifying a document score generated by a conventionally
derived ranking function, a specialized ranking function is
provided that takes into account the temporal information
mined from query logs. According to a particular class of
embodiments, such a specialized ranking function is created
by training the new function, call it T(q., d), on a more con
strained query set, e.g., queries which are explicitly year
qualified queries as determined, for example, as described
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A conventionally derived ranking function depends on
many variables (often hundreds). The importance of the vari
ables is tuned to optimize relevance on a general (i.e., ran
dom) query set. However, some features that are useful for
temporally qualified queries may not be considered as impor
tant in a general ranking function because there is not enough
evidence in the random training data. By contrast, when tem
porally qualified queries are separated out and relevance is
optimized with reference to this reduced set of queries, the
importance of such features in the resulting specialized rank
ing function will be emphasized.
The manner in which Such a specialized ranking function
could be used may be understood with reference to the flow
chart of FIG. 5. When a query is received (502), it is deter
mined whether the query contains a temporal reference, e.g.,
a reference to a year (504), and if not, whether the query
contains a query term represented in the query log data (506).
If a query term is present which is also in the query log data,
the query is considered an implicitly year qualified query, and
search results are generated and ranked in accordance with
the specialized ranking function, T(q., d) (508). Otherwise,
search results are generated and ranked using a convention
ally derived ranking function, S(q, d) (510). It should be noted
that Such a specialized ranking function may be used in com
bination with the query reformulation described above.
Finally, although various advantages, aspects, and objects
of the present invention have been discussed herein with
reference to various embodiments, it will be understood that

the scope of the invention should not be limited by reference
to Such advantages, aspects, and objects. Rather, the scope of
the invention should be determined with reference to the

appended claims.
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What is claimed is:

1. A computer-implemented method for responding to a
first search query that does not include an explicit temporal
qualification, comprising:
receiving the first search query from a user device;
determining that the first search query is implicitly tempo
rally qualified with reference to a first query term
included in the first search query and query log data that
relate a plurality of previous query terms included in
previous search queries by a plurality of users to explicit
temporal references included in the previous search que
ries, wherein the query log data represent frequencies
with which the previous query terms were associated
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with particular ones of the explicit temporal references requests further search results responsive to a second
in the previous search queries, and wherein the previous expanded version of the first search query including a differ
query terms are included in the query log data only ent temporal reference than the first expanded version of the
where the frequency with which each of the previous first search query.
query terms was associated with at least one of the 5 9. The method of claim 5 wherein the search results com
explicit temporal references in the previous search que prise one or more of organic search results or sponsored
ries exceeds a programmable threshold, and wherein the search results.
10. A computer-implemented method for responding to a
first query term is associated with a first plurality of the
explicit temporal references in the query log data;
first search query that does not include an explicit temporal
expanding the first search query to include one or more of 10 qualification, comprising:
the explicit temporal references;
receiving the first search query from a user device;
generating first search results using the expanded first
determining that the first search query is implicitly tempo
search query, wherein the first search results are biased
rally qualified with reference to a first query term
in accordance with the frequency with which each of the
included in the first search query and query log data that
first plurality of explicit temporal references is associ 15
relate a plurality of previous query terms included in
ated with the first query term in the query log data; and
previous search queries by a plurality of users to explicit
transmitting the first search results to the user device.
temporal
references included in the previous search que
2. The method of claim 1 further comprising including
ries,
wherein
the query log data represent frequencies
each of the previous query terms in the query log data only
with which the previous query terms were associated
where the previous queries including the previous query
with particular ones of the explicit temporal references
terms had been reformulated from original queries including
in the previous search queries, and wherein the previous
the previous query terms but not explicitly including any of
query terms are included in the query log data only
the explicit temporal references.
where the frequency with which each of the previous
3. The method of claim 1 wherein expanding the first
query terms was associated with at least one of the
search query comprises expanding the first search query to
explicit temporal references in the previous search que
include each of the first plurality of explicit temporal refer 25
ries exceeds a programmable threshold, and wherein the
CCCS.
4. The method of claim 1 wherein the first search results
first query term is associated with a first plurality of the
explicit temporal references in the query log data;
comprise one or more of organic search results or sponsored
search results.
generating first search results responsive to the first search
5. A computer-implemented method for presenting search 30
query, the first search results being ranked in accordance
with a predetermined ranking function derived with ref
results on a user device in response to a first search query that
does not include an explicit temporal qualification, compris
erence to the query log data, and wherein the first search
ing:
results are biased in accordance with the frequency with
which each of the first plurality of explicit temporal
providing a search interface on the user device in which a
user enters the first search query; and
references is associated with the first query term in the
35
query log data; and
providing a search results interface on the user device in
which search results are presented that are responsive to
transmitting the first search results to the user device.
11. The method of claim 10 further comprising including
a first expanded version of the first search query, the first
expanded version of the first search query including one each of the previous query terms in the query log data only
or more of a plurality of explicit temporal references not 40 where the previous queries including the previous query
included in the first search query based upon query log terms had been reformulated from original queries including
data that relate a plurality of previous query terms the previous query terms but not explicitly including any of
included in previous search queries by a plurality of the specific temporal references.
12. The method of claim 10 wherein the first search results
users to the explicit temporal references included in the
previous search queries, wherein the query log data rep comprise one or more of organic search results or sponsored
resent frequencies with which the previous query terms 45 search results.
13. The method of claim 10 further comprising deriving the
were associated with particular ones of the explicit tem
poral references in the previous search queries, and predetermined ranking function by training the predeter
wherein the previous query terms are included in the mined ranking function on a temporally qualified query set
query log data only where the frequency with which represented by the query log data.
each of the previous query terms was associated with at 50 14. A system for responding to a first search query that does
least one of the explicit temporal references in the pre not include an explicit temporal qualification, the system
vious search queries exceeds a programmable threshold, comprising:
at least one data store having query log data stored therein,
and wherein the first query term is associated with a first
the query log data relating a plurality of previous query
plurality of the explicit temporal references in the query
terms included in previous search queries by a plurality
log data, the search results being biased in accordance 55
with the frequency with which each of the first plurality
of users to explicit temporal references included in the
previous search queries, wherein the query log data rep
of explicit temporal references is associated with the
resent frequencies with which the previous query terms
first query term in the query log data.
6. The method of claim 5 further comprising providing an
were associated with particular ones of the explicit tem
indication in the search results interface that the search results
poral references in the previous search queries, and
are responsive to the first expanded version of the first search 60
wherein the previous query terms are included in the
query log data only where the frequency with which
query rather than the first search query.
7. The method of claim 6 further comprising providing a
each of the previous query terms was associated with at
least one of the explicit temporal references in the pre
mechanism in the search results interface by which the user
vious search queries exceeds a programmable threshold,
requests further search results responsive to the first search
65
query.
and wherein a first query term included in the first search
query is associated with a first plurality of the explicit
8. The method of claim 6 further comprising providing a
temporal references in the query log data; and
mechanism in the search results interface by which the user
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at least one computing device configured to:

wherein the first search results are biased in accordance

receive the first search query from a user device;
determine that the first search query is implicitly temporally qualified with reference to the first query term

with the frequency with which each of the first plurality
of explicit temporal references is associated with the
first query term in the query log data; and

included in the first search query and the query log data; 5

transmit the first search results to the user device.

generate first search results responsive to the first search
query and taking the query log data into account,
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